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FRONT FILTER, AND PLASMA DISPLAY APPARATUS HAVING THE SAME 
o 

5> 

BACKGROUND OF THE INVENTION 

Field of the Invention 

C0001] The present invention relates to a plasma display 
apparatus, and more particularly, to a front filter having a 
touch screen, and a plasma display apparatus having the same. 

Description of the Related Arh 

[0002] Plasma display panel . (hereinafter referred to as 
"PDP") generally displays an image including character or graphic 
by generating light from fluorescent substance using ultraviolet 
rays with a wavelength of 147 nm, which is generated during a gas 
discharge of an inert mixture gas, such as He+Xe, Ne+Xe, He+Ne + Xe 
or the like. This PDP has easy slimness and large-sized 
characteristics, and provides a greatly improved picture quality 
thanks to the recent technology development. Especially, three- 
electrode alternating current (AC) surface discharge type PDP has 
advantages of a low voltage operation and a long life since wall 
charges stored on a surface in the course of discharge protect 
electrodes from sputtering generated by the discharge. 

[0003] PIG. 1 is a view illustrating a discharge cell of a 
conventional three-electrode alternating current (AC) surface 
discharge type plasma display panel. 
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£0004, Referring to pig. 1§ a discharge M Qf ^ 
electrode AC surface discharge type PDP includes a scan electrode 
(Y) and a sustain electrode (z) formed on an upper substrate lo, 
and an address electrode (x) formed on a lower substrate l 8 . 
Each of the scan electrode (Y) and the sustain electrode (Z) 
includes transparent electrodes 12* and 12Z and metal bus 
electrodes 13Y and 13Z having line widths narrower than line 
widths of the transparent electrodes 12Y and 12Z formed at one- 
sided edge regions of the transparent electrodes 12Y and 12Z. 

E0005] The transparent electrodes 12Y and 12Z are generally 
formed of Indium-Tin-oxide (Hereinafter, referred to as "ITO") on 
the upper substrate 10. The metal bus electrodes 13Y and 13Z are 
generally formed of chrome (Cr) on the transparent electrodes 12Y 
and 12Z to function to reduce a voltage drop caused by the 
transparent electrodes 12Y and 12Z having high resistance. An 
upper dielectric layer 14 and a passivation film 16 are layered 
on the upper substrate 10 having the scan electrode (Y) and the 
sustain electrode (Z) formed in parallel with each other. The 
wall charge generated at the time of plasma discharge is stored 
in the upper dielectric layer 14. The passivation film 16 
prevents the upper dielectric layer 14 from being damaged due to 
the sputtering generating at the time of the plasma discharge and 
also, enhances an emission efficiency of a secondary electron. 
Magnesium oxide (Mgo) is generally used as the passivation film 
16. A lower dielectric layer 22 and a barrier 24 are formed on 



the lower substrate „ haying fche address electrode (X) , and a 
fluorescent l ayer 26 is | coated on a surface Qf ^ ^ 
dielectric layer 22 and the barrier 24. The address electrode 
(X) is formed in a direction of crossing with the scan electrode 
(Y) and the sustain electrode (z) . The barrier 24 is formed in 
parallel with the address lelectrode (X) to prevent the visible 
ray and the ultraviolet ray caused by the discharge from being 
leaked to an adjacent discharge cell. The fluorescent layer 26 
is excited by the ultraviolet ray generated due to the plasma 
discharge to radiate any one visible ray of red, green or blue. 
The inert mixed gas for the discharge such as He + Xe, Ne + Xe, 
He + Ne + Xe and the like is injected into a discharge space of the 
discharge cell provided between the upper/lower substrates 10 and 
18 and the barrier 24. 

[0006] in the PDP, one j frame is divided for time-division 
driving into several sub-fields having different light-emitting 
times so- as to embody a gr^y level of the image. Each of the 
sub-fields is divided into la reset period for which an entire 
screen is initialized, an adiress period for which a scan line is 
selected and a specific cel|l is selected at the selected scan 
line, and a sustain period f|or which, the gray level is embodied 
depending on the light -emittikg times. 

[0007] For example, in caU that the image is expressed using 
a 256 gray level as in ?IG. 2< a frame period (16.67ms) 
corresponding to 1/60 second is divided into eight sub-fields 



(«1 to SF8) . Also , each of the e . ght sub _ fieids (sfi ^ spa) 
again divide into . reeet period _ m aMress ^ ^ 
3US taln parlod . Eeretn , reeet addras3 ^ ^ ^ 

sub-fi S l d ara identlcal every aub fieid _ whiieae ^ 

P-ioa is increase. in . ratio of 2 „ (n=o> ^ 2 _ j( ^ ^ ^ 

at each of the sub- fields. 

rooos, In the ^^ en PDp , a front (m>B ^ ^ 

an electronic wave a» d also praventing „ ^ ^ 

being reflected i s installs ^ 

installed o n a front surface of the upper 

substrate 10. 

t°oo„ p IG . 3 is a schemati0 eeotlon vlaw illuatraWng a 
portion of . conventional plasma dieplay apparatus . 

[0010, Re f erring to P 1G . 3. the conventional p i aS ma display 
apparatus include. a p^l 32 where the u PP er suhetrate 10 an d 
the lower substrate is are attache, to each other with a ga P 
therebetween, a front filter 30 installed at a front surface of 
the P anel M , a ebmi . base 3S fQr ^ ^ ^ ^ 

also counting a P rinted circuit boar d thereon, a heat sin, P l at e 
34 attached to a front surface of the chassis base 36, a back 
oover 3 8 installed on a rear surface of the P ane! 33, and a. front 
cabinet 45 for electrically .connecting the back oover 38 and the 
front filter 30. 

COOli, The front cabinet 45 includes a filter support portion 
40 for electrically connecting the front filter 30 and the back 
cover 38, and a support member 42 for £ixing mA supporcln3 tha 
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front filter 30 and ^ wk 

^ « supports the front a ' £llt « -««« 

of < ° SUCh that a "ar surface 

el,;;; £ilter 30 is ~ - - «- — — . 

the filter support portion 40 electrical^ 
3 . metrically connects the EMI 

> shield f ± l m included in fche 

grounded to a gr0 und voltfl '° ^ C ° Ver 38 

. . ground voltage source to discharge an EMI signal 

from the EMI shield fi ln . Also , ^ ^ 

/ cne filter support portion 4 0 
prevents the EMI fro. balng laterally emitted . 

too 123 The printed cir=uit bMrd mounted M t ^ 
3 supplies a drivine aignal to ele=crodea (for 
electrode. a ausCain electrode and ^ ^ ^ 
pane! „. For this , the priMed =ircuit ^^^^ 
a~vin g portions noc aham _ panei ^ dispia ^ ^ 

-9. in response to the drivino eignal suppWed from printed 
circuit board. ^ heat sink plate 3< dissipates 

from the panel 32 and tlle _. . , 

printed circuit board. The back cover 
3. Protects the pane! 3 2 from „ external ^ ^ a ^ a Q 

shields an electronic interference (Hereinafter, referred to 
as »emi-> laterally emitted. 

roo 13J The front filter 30 shields the EMI and al so, prevents 
an external lioht fro m bein g reflected. Por this, the front 
filter 30 includes . antireflection ccatino so. an optical 
characteristic « lB S2 . a . touch ^ ^ _ ^ 

ray (Hereinafter, referred to aa w , Bhiald fu- S8 

an adhesive layer is forced between respective fil m3 so. S2 56 



and 58 of the front filter 30 to adhere respective films 50, 52, 
56 and 58 to one another. Generally, a specific substance is 
added to the adhesive layer to form the optical characteristic 
film 52. At this time, a structure of the front filter is a 
little varied depending on a manufacture enterprise. 

[0014] The antiref lection coating 50 prevents an external 
incident light from being reflected toward an external to improve 
a contrast of a plasma display panel (PDP) . The antiref lection 
coating 50 is formed on a surface of the front filter 30. 
Meanwhile, the antiref lection coating 50 can be additionally 
formed on a rear surface of the front filter 30. 

[0015] The optical characteristic film 52 functions to 
decrease brightness of red (R) and green (G) of visible ray 
incident from the panel, while it functions to increase 
brightness of blue (B) to improve an optical characteristic of 
the PDP. 

[0016] The glass 54 prevents the front filter 30 from being 
damaged by the external impact. That is, the glass 54 supports 
the front filter 3 0 to prevent the front filter 3 0 from being 
damaged by the external impact. 

[0017] The EMI shield film 56 shields the EMI to prevent the 
EMI incident from the panel 32 from being emitted to the external. 
In the above structure of the EMI shield film 56, a plurality of 
first electrode lines 61a and a plurality of second electrode 
lines 61b are crossed with one another for an integral structure. 



Since the plurality of electrode lines is finely constructed like 
a black matrix, it does not influence the picture quality. 

[0018] The NIR shield film 58 shields a NIR (Near Infrared 
Ray) emitted from the panel 32 to prevent the NIR exceeding a 

5 reference value from being emitted toward the external such that 
a signal transmitting device using IR (Infrared Ray) can normally 
transmit a signal such as a remote controller . and the like. 
Meanwhile, the EMI shield film 56 and the NIR shield film 58 can 
be constructed as one layer. 

0 [0019] As shown in PIG. 6, the front filter 3 0 is 

electrically connected with the back cover 38 through the filter 
support portion 40. Describing this in detail, the filter 
support portion 40 is connected to the rear surface of the front 
filter 30 at one end of the front filter 30. At this time, the 

5 filter support portion 40 is electrically connected with at least 
one of the EMI shield film 56 and the NIR shield film 58. That 
is, the filter support portion 40 connects the front filter 30 to 
the back cover 38 to shield the EMI and/or the NIR. 

[0020] The conventional front filter 3 0 uses the glass 54 so 

3 as to prevent the front filter 3 0 from being damaged by the 
external impact. This front filter is called a glass typed front 
filter. However, if the glass 54 is' inserted into the front 
filter 30, there is a disadvantage in that the front filter 30 is 
thickened. Further, if the glass 54 is inserted into the front 
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filter 30, there is a drawback in. that the front filter 30 is 
increased in weight and also a manufacture cost. 

[0021] m order to solve the above drawback, the front filter 
without the glass has been proposed. 

C0022] On the other hand, as means for inputting any command 
on a screen of a display device, a touch screen 'is widely used. 

[0023] FIG. 7 is a view illustrating a structure of a 
conventional touch screen. 

[0024] The touch screen 70 includes an upper film 72 forming 
a first transparent conductive layer 74 thereon, and a lower film 
76 forming a second transparent conductive layer 78 thereon and 
being spaced away from the upper film 72. 

[0025] The upper film 72 and the lower film 76 are united by 
a sealant 73 coated along an edge portion being a non-touch area 
and are spaced away from each other as much as a height of the 
sealant 73. Further, a plurality of spacers (not shown) (for 
example, dot spacer and the like) is additionally formed on the 
first transparent conductive layer 74 of the upper film 72 or the 
second transparent conductive layer 78 of the lower film 76 at a 
touch area excepting for the non-touch area to separate the upper 
film 72 from the lower film 76. 

[0 026] A transparent film formed of polyethylene 
terephthalate (PET) is mainly used as the upper film 72 pressed 
by a pen or a finger, and a transparent film formed of a material 
like the upper film 72 is used as the lower film 76. As first 
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and second transparent conductive layers 74 and 78, any one of 
ITO (Indium-Tin-Oxide), IZO (Indium-Zinc -Oxide) and ITZO (Indium- 
Tin- Zinc-Oxide) is used. 

[0027] If the first transparent conductive layer 74 is in 

5 contact with the second transparent conductive layer 78 by the 
upper film 72 pressed by the pen or the finger, a resistance 
value of the touch screen 7 0 is varied depending on its contact 
position. Additionally, since current or voltage is different 
depending on the varied resistance value, the touch screen 70 

0 output the varied current or voltage as an X-axis coordinate 
signal through an X electrode bar 75, that is, fist and second X 
electrode bars 7 5A and 75B connected to the first transparent 
conductive layer 74, and outputB as a Y-axis coordinate signal 
through a Y electrode bar 79, that is, first and second Y 

5 electrode bar 79A and 79B connected to the second transparent 
conductive layer 78. In this case, the touch screen 70 
sequentially outputs the X-axis coordinate signal and the Y-axis 
coordinate signal under control of a touch screen controller (not 
shown) „ 

0 [0028] As described above, the front filter of the PDP 

performs an electromagnetic wave shielding function, a color 
adjustment function, a near infrared absorption function and the 
like. The touch screen performs a computer function, a home 
networking function, an automatic power-off function, an internet 

5 function and the like. 
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[0029] Accordingly, if the above touch screen is equipped 
with the plasma display apparatus, the plasma display apparatus 
does not require an external separate input device, and further 
can not only appeal to consumer's mentality, but also can enhance 
a value of a high-class brand. 



SUMMARY OF THE INVENTION 

[003 0] Accordingly, the present invention is directed to a 
front filter, and a plasma display apparatus having the same, 
that substantially obviate one or more problems due to 
limitations and disadvantages of the related art. 

[0031] An object of the present invention is to provide a 
front filter with a touch screen, and a plasma display apparatus 
having the same. 

[0032] Additional advantages, objects, and features of the 
invention will be set forth in part in the description which 
follows and in part will become apparent to those having ordinary 
skill in the art upon examination of the following or may be 
learned from practice of the invention. The objectives and other 
advantages of the invention may be realized and attained by the 
structure particularly pointed out in the written description and 
claims hereof as well as the appended drawings. 

To achieve these objects and other advantages and in 
accordance with the purpose of the invention, as embodied and 
broadly described herein, there is provided a front filter 
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installed on a front surface of a panel of a plasma display 
apparatus, the front filter including: a touch screen for 
generating a coordinate signal with respect to a touch point. 

At this time, the touch screen can shield electromagnetic 
interference (EMI) . Further, the front filter is preferably a 
film type filter. 

According to the inventive the front filter, the touch 
screen can include.- an upper film on which a plurality of first 
electrode lines are formed; a lower film on which a plurality of 
second electrode lines crossing the plurality of first electrode 
lines are formed; and a plurality of dot spacers formed at a 
touch area such that the upper film and the lower film are spaced 
away from each other. 

At this time, at least one of the plurality of first and 
second electrode lines can be formed of a dual layer of silver 
(Ag) and Indium-Tin-Oxide (ITO) . Further, at least one of the 
plurality of first and second electrode lines may be formed of 
silver (Ag) . Also, at least one of the plurality of first and 
second electrode lines may be formed of Indium-Tin-Oxide (ITO) . 

The upper film and the lower film can be formed of 
PolyEthylene Terephthalate (PET) . 

According to the inventive front filter, the touch screen 
can include: an upper film on which a first transparent 
conductive layer is formed; a lower film on which a second 
transparent conductive layer facing the first transparent 
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conductive layer is formed; and a plurality of dot spacers formed 
at the touch area such that the upper film and the lower film are 
spaced away from each other. 

At this time, the first and second transparent conductive 
layers are formed of Indium-Tin-Oxide (ITO) . 

The inventive front filter further includes: an 
antireflection coating for preventing an external incident light 
from being again reflected toward an external; an optical 
characteristic film for decreasing brightness of red and green of 
visible ray incident from the panel and at the same time, 
increasing brightness of blue; and a near infrared ray shielding 
film for shielding near infrared ray radiated from the panel. 

in another aspect of the present invention, there is 
provided a plasma display apparatus including: a panel formed by 
attaching an upper substrate and a lower substrate to each other; 
a front filter installed on a front surface of the panel, and 
having a touch screen for generating a coordinate signal with 
respect to a touch point; a chassis base for fixing the panel; a 
back cover installed on a rear surface of the panel; and a front 
cabinet for electrically connecting the front filter and the back 
cover . 

to 033] It is to be understood that both the foregoing general 
description and the following detailed description of the present 
invention are exemplary and explanatory and are intended to 
provide further explanation of the invention as claimed. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0034] The accompanying drawings, which are included to 
provide a further understanding of the invention and are 
incorporated in and constitute a part of this application, 
illustrate embodiment ( s ) of the invention and together with the 
description serve to explain the principle of the invention. in 
the drawings: 

[0035] FIG. 1 is a perspective view illustrating a structure 
of a discharge cell of a conventional plasma display panel; 

[0036] FIG. 2 is a view illustrating a frame at which a 256 
gray level is expressed in a conventional plasma display panel; 

[0037] FIG. 3 is a schematic section view illustrating a 
portion of a conventional plasma display apparatus; 

[0038] FIG. 4 is a schematic section view illustrating a 
front filter shown in FIG. 3; 

[0039] FIG. 5 is a detailed view illustrating an EMI shield 
film shown in FIG. 4; 

[0040] FIG. 6 is a detailed view illustrating a grounding 
procedure of a front filter and a filter support portion shown in 
FIG. 3; 

[0041] FIG. 7 is a view illustrating a structure of a 
conventional touch screen; 
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[0042] FIG . 3 is a view illustrating a front f liter . of a 
plasma display apparatus according to a first embodiment of the 
present invention; 

[0043] PIG. 9 is a detailed view illustrating a touch screen 
of FIG. 8; 

[0044] FIG. 10 is a view illustrating a front filter of a 
plasma display apparatus according to a second embodiment of the 
present invention; and 

[0045] FIG, 11 is a detailed view illustrating a touch screen 
shown in FIG .10. 

DETAILED DESCRIPTION OF THE INVENTION 
[0046] Reference will now be made in detail to the preferred 
embodiments of the present invention, examples of which are 
illustrated in the accompanying drawings. Wherever possible, the 
same reference numbers will be used throughout the drawings to 
refer to the same or like parts. 

[0047] FIG. 8 is a view illustrating a front filter of a 
plasma display apparatus according to a first embodiment of the 
present invention. 

[0048] Referring to FIG. 8, the front filter 130 includes an 
antiref lection coating 150, an optical characteristic film 152, a 
touch screen 156, and a Near Infrared Ray (Hereinafter, referred 
to as "NIR") shield film 158. Herein, it is desirable that the 
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front filter 130 i s a fil m type filter without a glass for 
support . 

[0049] An adhesive layer is formed between respective films 
150, 152, 156 and 158 of the front filter 130 to adhere 
respective films 150, 152, 156 and l 5S to one another. Generally, 
a specific substance is added to the adhesive layer to form the 
optical characteristic film 152. 

[0050] At this time, a structure of the front filter is a 
little varied depending on a manufacture enterprise. The present 
invention does not illustrate the adhesive layer for description 
convenience, and exemplifies the structure of the front filter 
13 0 widely generally used at present. 

[0051] The antiref lection coating 150 prevents an external 
incident light from being reflected toward an external to improve 
a contrast of a plasma display panel (PDF) . The antiref lection 
coating 150 is formed on a surface of the front filter 13 0. 
Meanwhile, the antiref lection coating 150 can be additionally 
.formed on a rear surface of the front filter. 130. 

[0052] The optical characteristic film 152 functions to 
decrease brightness of red (R) and green (G) of visible ray 
incident from a panel, while it functions to increase brightness 
of blue (B) to improve an optical characteristic of the pdp. 

[0053] The touch screen 156 shields EMI (Electromagnetic 
interference) to prevent the EMI incident from the panel from 
being emitted to the external. Describing a structure of the 
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touch screen with reference to FIG . 9, the touch screen 156 
includes an upper film 160a on which a plurality of first 
electrode lines 161a are formed, and a lower film 160b on which a 
plurality of second electrode lines 161b are formed in a 
direction of crossing with the plurality of first electrode lines 
I6la to face the upper film 160a. At this time, since the 
plurality of electrode lines is finely structured like a black 
matrix, it doe's not influence a picture quality. Further, the 
plurality of first and second electrode lines 161a and 161b 
arranged in a format of the black matrix as described above 
shields the EMI. 

C0054] The upper film 160a and the lower film 160b are united 
by a sealant (not shown) coated along an edge portion being a 
non-touch area, and are spaced away from each other as much as a 
height of the sealant. Further, a plurality of dot spacers 162 
is additionally formed on the plurality of first electrode lines 
161a of the upper film 160a or the plurality of second electrode 
lines 161b of the lower film 160b at a touch area excepting for 
the non- touch area to separate the upper film 160 a from the lower 
film 160b. 

[0055] A transparent film formed of polyethylene 
terephthalate (PET) is mainly used as the upper film 160a pressed 
by a pen or a finger, and a transparent film formed of a material 
like the upper film 160a is used as the lower film 160b. At 
least one of the first and second electrode lines 161a and 161b 
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is formed of a dual layer of silver (Ag) and Indium-Tin- Oxide 
(ITO) . Further, at least one of the first and second electrode 
lines 161a and 161b is formed of silver (Ag) or Indium-Tin -Oxide 
(ITO) . 

[0056] if the first electrode line 161a is in contact with 
the second electrode line 161b by the upper film 160a pressed by 
the pen or the finger, a resistance value of the touch screen 156 
is varied depending on its contact position. Additionally, since 
current or voltage is different depending on the varied 
resistance value, the varied current or voltage is outputted as 
X-axis and Y-ax:is coordinate signals through an external 
electrode not shown connected to the first and second electrode 
lines 161a and 161b. 

[0057] In other words, in a conventional structure of an EMI 
shield film having crossed and integrated first and second 
electrode lines, the inventive touch screen 156 separates the 
first electrode line 161a and the second electrode line 161b from 
each other to respectively form the first and second electrode 
lines 161a and 161b on the upper/lower films 160a and 160b* And 
then, the plurality of dot spacers 162 is formed between the 
upper film 160a and the lower film 160b. Accordingly, the touch 
screen 156 shields the EMI to not only prevent the EMI incident 
from the panel from being emitted to the external but to also 
perform a function of the touch screen. 
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[0058] The NTR shield film 158 shields the N1R radiated from 
the panel to prevent the NIR exceeding a reference value from 
being emitted to the external such that a signal transmitting 
device using IR (infrared Ray) can normally transmit a signal 
such ae a remote controller and the like. 

[0059] FIG. 10 is a view illustrating a front filter Qf a 

plasma display apparatus according to a second embodiment of the 
present invention. 

[0060] Referring to FIG. 10, the front filter 230 includes an 
antireflection coating 250, an optical characteristic film 252, a 
touch screen 256, and a Near Infrared Ray (Hereinafter, referred 
to as »NIR«) shi eld film 258 . Herein, it is desirable that the 
front filter 230 is a film type filter without a glass for 
support . 

[0061] An adhesive layer is formed between respective films 
250, 252, 256 and 258 of the front filter 230 to adhere 
•respective films 250, 252, 256 and 258 to one another. Generally, 
a specific substance is added to the adhesive layer to form the 
optical characteristic film 252. 

[0062] The antireflection coating 250 prevents an external 
incident light from being reflected toward an external to improve 
a contrast of a plasma display panel (PDP) . The antireflection 
coating 250 is formed on a surface of the front filter 230. 
Meanwhile, the antireflection coating 250 can be additionally 
formed on the rear surface of the front filter 23 0. 



18 



[0O63] The optical characteristic film 252 functions to 
decrease brightness of red (R) and green (G) of visible ray 
incident from a panel, while it functions to increase brightness 
of blue (B) to improve an optical characteristic of the PDP. 

[0 064] The touch screen 256 shields EMI (Electromagnetic 
interference) to prevent the EMI incident from the panel from 
being emitted to the external. Describing a structure of the 
touch screen with reference to FIG. 11, the touch screen 256 
includes an upper film 260a on which a plurality of first 
transparent conductive layers 26la are formed, and a lower film 
260b on which a plurality of second transparent conductive layers 
261b are formed in a direction of crossing with the plurality of 
first transparent conductive layers 261a to face the upper film 
260a. 

10 065] The upper film 260a and the lower film 260b are united 
by a sealant (not shown) coated along an edge portion being a 
non- touch area and are spaced away from each other as much as a 
height of the sealant. Further, a plurality of dot spacers 262 
is additionally formed on the plurality of first transparent 
conductive layers 261a of the upper film 260a or the plurality of 
second transparent conductive layers 261b of the lower film 260b 
at a touch area excepting for the non- touch area to separate the 
upper film 260a from the lower film 260b. 

[0066] A transparent film formed of polyethylene 
terephthalate (PET) is mainly used as the upper film 260a pressed 
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by a pen or a finger, and a transparent film formed of a material 
like the upper film 260a is used as the lower film 2S0b. As 
first and second transparent conductive layers 261a and 261b, 
indium- tin-oxide (ITO) is used. 

[0067] If the first transparent conductive layer 26la is in 
contact with the second transparent conductive layer 261b by the 
upper film 260a pressed by the pen or the finger, a resistance 
value of the touch screen 256 is varied depending on its contact 
position. Additionally, since current or voltage is different 
depending on the varied resistance value, the varied current or 
voltage is outputted as X-axis and Y-axis coordinate signals 
through an external electrode not shown connected to the first 
and second transparent conductive layers 2 6la and 26lb. 

[0068] In other words, in a conventional structure of an EMI 
shield film having crossed and integrated first and second 
transparent conductive layers, the inventive touch screen 256 
separates the first transparent conductive layer 261a and the 
second transparent conductive layer 261b from each other to 
respectively form the first and second transparent conductive 
layers 261a and 261b on the upper/lower films 260a and 260b. And 
then, the plurality of dot spacers 262 is formed between the 
upper film 260a and the lower film 260b. Accordingly, the touch 
screen 256 shields the EMI to not only prevent the EMI incident 
from the panel from being emitted to the external, but to also 
perform a function of the touch screen. 

20 
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[0069] The NIR shield film 258 shields the NIR radia ted from 
the panel to prevent the NIR exceeding a reference value fro* 
being emitted . to the external such that a signal transmitting 
device using IR (infrared Ray) can normally transmit a signal 
such as. a remote controller and the like. 

[0070] The above-described film typed front filter hag ^ 
advantage of light weight and also slim in comparison to a glass 
typed front filter. Further, the film typed front filter can 
reduce a manufacture cost in comparison to the glass typed front 
filter. 

[0071] Since the plasma display apparatus is provided with 
the various-functional touch screen formed on the front filter, 
the present invention does not require an external separate input 
unit. Further, the present invention not only appeals to 
consumer's mentality, but also enhances a value of a high-class 
brand. 

[0072] The present invention can also use the touch screen to 
add an automatic positioning and screen adjustment function, and 
an additional function such as color depth adjustment, resolution 
adjustment and brightness adjustment. 

[0073] As described above, the present invention can provide 
the touch screen for the front filter installed in the plasma 
display apparatus to not only add various functions, but to also 
appeal to the consumer's mentality and enhance the value of the 
high-class brand. 
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[0074] It will be apparent to those skilled in the art that 
various modifications and variations can be made in the present 
invention. Thus, it is intended that the present invention 
covers the modifications and variations of this invention 
provided they come within the scope of the appended claims and 
their equivalents. 
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